ADVANCES IN PHYSICS 


EDITOR 
PROFESSOR B. R. COLES, B.Sc., D.Phil. 


CONSULTANT EDITOR 
PROFESSOR SIR NEVILL MOTT, M.A., D.Sc., F.Inst.P., F.R.S. 


EDITORIAL BOARD 


SIR LAWRENCE BRAGG, O.B.E., M.C., M.A., D.Sc., F.R.S. 
SIR GEORGE THOMSON, M.A., D.Sc., F.R.S. 


Vou. XVI. Nos. 61-64. 1967. 


LONDON: 
TAYLOR & FRANCIS LTD., RED LION COURT, FLEET STREET, E.C.4 


Printed by Taylor & Francis Ltd 

Red Lion Court, Fleet Street, London, E.C.4 
eee mee! 65 re 
Seve 


i. 
Lae 
© «4 


CONTENTS OF VOL. XVI. (Nos. 61-64) 


NUMBER 61—JANUARY 


Page 
Dielectric and Anelastic Relaxation of Cystals Containing Point 
Defects. II. 1 
A. 8. Nowick. 
Electrons in Disordered Structures. 49 
N. F. Mort. 
The Fundamentals of 6-decay Theory (Errata). 145 


R. J. BLin-STOYLE and S. C. K. Nair 


Proceedings of the 
International Conference on the Properties of Liquid Metals 
Brookhaven, 1966 


NUMBER 62—APRIL 


PREAMBLE. Vv 
STRUCTURE AND SCATTERING IN Liguip METALS. 
Radiation Scattering Data on Liquid Metals. 147 
P. A. EGELSTAFF. 
The Partial Structure Factors of Liquid Alloys. 171 
J. E. Enpersy, D. M. Nortu and P. A. EGELsTarr. 
Structure and Correlation in Liquid Alloys by X-ray and Neutron 
Diffraction. 177 
E. H. Hennicer, R. C. BuscHeRT and LeRoy HEATON. 
High Frequency Waves in Liquid Metals. 189 
S. J. CocKING. 
Characteristic Energy Losses of 8 kev Electrons in Liquid In—Al 
and In-Bi Alloys. 203 
C. J. PowEL. 
215 


Interatomic Distances in Liquid Metals and Alloys. 
RB. M. Wacuorne, V. G. Rivurn and G. I. WILLIAMS. 


iv CONTENTS OF VOL. XVI 


Page 
Structure of Liquid Metals. 223 
A. PASKIN. un an 
Atomic Distribution and Electronic Transport Properties in Liquid 
Alloys Studied by X-ray Diffraction. 241 


CO. N. J. WaGner and N. C. HALpER. 
Application of a Structure Factor—Potential Relationship to the 
Electrical Resistivity of the Liquid Alkali Metals. 263 
A. Pasktn, R. J. HaRRison and P. ASCARELLI. 
An Attempt to find a Connection between the Atomic Distribution 
in Liquid and Solid Metals. 271 
F. K. Kner and A. H. RUPPERSBERG. 
Influence of Short-range Atomic Order in Nuclear Magnetic 


Resonance in Liquid Alloys. 275 
G. A. STYLES. 
Nuclear Spin—Lattice Relaxation and Electric Field Gradient in 
Liquid Indium. 287 
F. A. Rossrnt, E. Geisster, E. M. Dickson and W. D. Knicut. 
Double Structure and Molten Metals. 293 
H. RicutTer and G. BREITLING. 
General Remarks on Radial Distribution Function of Liquids. 307 
S. N. Bacout. 
Mass TRANSPORT IN Liguip METALS AND ALLOYS. 
Self-diffusion in Liquid Metals. 309 
N. H. Nacurries. 
Electromigration of a Series of Solutes in Liquid Bismuth. 325 
S. G. Epstern. 
Solute Diffusion in Liquid Metals. 333 
YenP Gurr 
A Comment on Self-diffusion in Liquid Metals. 351 


S. A. Ricr and N. H. Nacutries. 

An Apparatus for Measuring Electrotransport in Liquid Alloy 
Systems at High Temperatures, and some Results for the 
Lead-Tin and Indium—Antimony Systems (Abstract). 357 

J. R. Witson, R. G. R. Settors and J. N. Prarv. 


NUMBER 63—JULY 


ELEectTRoN States tx Ligutp METALS AND ALLOYS. 


Electronic Structure of Liquid Metals. 359 
S. F. Epwarps. 
A Variational Solution for Electron States in Liquid Metals. 383 


W. A. Harrison. 


CONTENTS OF VOL. XVI Vv 


Page 

On the Electronic Structure of Liquid Transitional Metals. 393 
F. Cyrot-LackMANN. 

On the Electronic Structure of Liquid Metals. 401 
KE. De Dycker and P. PHarIsEau. 

Electronic States in Liquid Metals. 409 
P. L. Taytor and G. BamMBakIpIs. 

Interpretation of the Knight Shift in Liquid and Solid Metals. 42] 


J. M. Ziman. 
The Measurement of the Magnetic Susceptibility of some 
Elements (Fe, Co, Ni, Ge, Sn, Te) in the Liquid State. 429 
G. URBAIN and E. UBELACKER. 
The Optical Constants of Lithium—Ammonia Solutions in the 


Metallic Range. 439 
J. C. THompson and W. T. CRoNENWETT. 
Knight Shifts in Binary Liquid Alloys of Equi-valent Metals. 449 


D. J. Mounson and E. F. W. Stymovur. 
Magnetic Susceptibility of the Mercury—Indium Liquid Alloy 


System. 459 
KE. W. Couuines. 
Positron Annihilation in Solid and Liquid Metals. 47] 


J. H. Kusmiss and A. T. STEwarT. 


THERMODYNAMIC PROPERTIES OF Liguip METALS AND ALLOYS. 
Mixing in Binary Liquid Alloys. 479 
J. S. L. Lacan. 
Equation of State and Electrical Resistivity of Liquid Mercury at 


Elevated Temperatures and Pressures. 493 
D. R. Posty, R. G. Ross and N. E. Cusack. 
Free Energy and Electrical Resistivity of Molten Alloys. 501 


J. L. Tomutnson and B. D. LicuTEr. 
The Effect of Electronic and Structural Parameters on the 
Thermodynamic Properties of Liquid Alloys (Abstract). 513 
W. G. Henry and J. R. Winson. 
Sound Propagation in Liquid Metals. 515 
R. T. Surru, G. M. B. Wepper, F. R. Youne and R. W. B. 
STEPHENS. 
A Model for the Analysis of Enthalpies and Entropies of Liquid 
Binary Alloys. 
P. Hicter, J. C. Marurev, F. Duranp and E. Bonntzr. 
Thermodynamic Properties and Ordering in Liquid NaK Alloys. 535 
F. A. Carasso, V. M. Knanna and H. M. Feper. 
The Densities of Molten Alloys with Segregation Tendencies. 545 
F. SAUERWALD. 


vi CONTENTS OF VOL. XVI 


NUMBER 64—OCTOBER Page 
ELEcTRON TRANSPORT PROPERTIES OF LiQuID METALS: Pure METALS. 
The Electron Transport Properties of Pure Liquid Metals. 551 
J. M. ZIMAN. 
Pseudo-atom Phase Shifts of Liquid Metals and Alloys. 581 


A. Meyer, C. W. Nestor, Jr. and W. H. Youne. 
Evidence that the Born Approximation is Unreliable for Calcu- 
lating Transport Coefficients of Liquid Metals. 591 
A. J. GREENFIELD and N. WISER. 
The Feasibility of Testing the Born Approximation in Metals via 
X-ray Measurements. 597 
P. D. Apams and N. W. ASHCROFT. 
Comments on the Feasibility of Testing the Born Approximation 
Formula via X-ray Measurements. 601 
A. J. GREENFIELD and NaTHAN WISER. 
The Pressure Dependence of the Electrical Resistivity, Thermo- 
power and Phonon Dispersion in Liquid Mercury. 605 
A. O. E. ANIMALU. 
The Absolute Thermoelectric Power of Polyvalent Liquid Metals. 617 
A. S. MarwaHa. 
The Optical Properties of Liquid Metals. 629 
N. V. SMIvTH. 


ELECTRON TRANSPORT PROPERTIES: Liqutp ALLOYS 


The Resistivity of Liquid Metals. 637 
T. E. Fapur. 
Hall Coefficient, Electrical Resistivity and the Nature of Electron 
States in Liquid Alloys of Monovalent Noble Metals. 651 


G. Buscu and H.-J. GinTHERODT. 
Electrical and Thermoelectrical Properties of Selenitum—Tellurium 


Liquid Alloys. 657 
J. C. Perron. 
The Hall Effect in some Liquid Alloys. 667 


J. E. Enpersy, 8. B. Hasan and ©. J. Stumons. 
The Optical Properties and Electronic Structure of Liquid pernury 


and Mercury—Indium Alloys. 675 
J. N. Hopeson. 
The Absolute Thermoelectric Powers of some Liquid Alloys. 681 


M. L. Frevper. 


The Electrical Resistivities of Liquid Alloys between Metals from 
Groups IB and IVB (Abstract). 


689 
J. R. Witson, M. W. Ozetron and J. N. Prarr. 


CONTENTS OF VOL. XVI vil 


Page 
THE RELATIONSHIP BETWEEN Meta THEORY AND Liguip State THEORY. 


Electron Theory of Metals and Liquid State Theory. 691 
J. E. ENDERBY and N. H. Marcu. 
Bonding and Short-range Order Effects in the Theory of the 
Electronic Structure of Liquids. 703 
N. H. FLercuHer. 
Relation between Pair Potentials and Radial Distribution Functions 
in Liquid Metals and Alloys. 705 
M. SHrIm™odt1. 
A Relation between Structure and Pair Potential for Liquid Metals. 717 
P. ASCARELLI, R. J. HARRISON and A. PASKIN. 
Relations between Lattice Dynamics of Simple Metals and Liquid 


State Properties. 731 
T. SCHNEIDER and E. STo.t. 
The Ionization Potentials of Clustered Sodium Atoms. 739 
E. J. Rogsiys, R. E. LEcKENBY and P. WILLIs. 
Index of Authors (with Titles) 745 


4 wi 
| . 
Nie 
~~ ‘ 
ak . ; 
Sine 
4 “ 


